ECENTLY several attempts have been made to determine the dry matter intake of grazing animals on the basis of the nitrogen excretion in the feces. Further, the fecal nitrogen excretion has also been proposed as a measure of the digestibility of organic matter in herbage (Gallup and Briggs, 1948; Lancaster, 1949) . In both cases the calculation methods are based upon the assumption that the fecal nitrogen excretion forms a constant percentage of the dry matter intake. The ratio of fecal nitrogen excretion to dry matter intake seems, however, to increase somewhat with increasing protein content in the ration (Gallup and Briggs, 1948; Blaxter and Mitchell, 1948; Lancaster, 1949b). If this variation in the ratio is significant, there should be good reason for using a corrected value of the ratio of fecal nitrogen to dry matter intake in calculating the feed intake of grazing animals (Forbes, 1949) .
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Experimental
During the years 1944--49 digestion experiments with 52 different qualities of artificially dried timothy-clover mixture (up to 45 percent clover) have been carried out at the Agricultural College of Norway. The electrical drying has been done immediately after harvesting, and the drying temperature varied from 70 ~ to 80 ~ C. Of the samples 22 were of first cut (May-June), 25 second (July--August), and 5 third cut (about Oct. 1). The experiments have been carried out on adult shecp, and the feces have been collected quantitatively" during a 12-day period. Six of the 52 samples have been used in a single experiment with one sheep, while the digestibility of the remaining 46 samples has been determined in duplicate tests.
Results and Discussion
As to the 22 samples of first cut the following significant rectilinear regression of the fecal nitrogen excretion in percentage of the dry 1 Figure 1 shows a distinct difference between the regression line based upon first cut and the line based on second and third cuts. The average fecal nitrogen output in grams per 100 grams of dry matter intake for the different cuts was: first cut, 0.56; second cut, 0.68; third cut, 0.79.
These results indicate the importance of (1) distinguishing between the first cut and the aftermath when determining the ratio of fecal-T. HOMB A~9 K. BREIRE.~ nitrogen excretion to dry matter intake and (2) of taking the protein content of the herbage into consideration.
The difference between first and later cuts in this respect depends upon a lower apparent digestibility of the protein in aftermath. This appears clearly in figure 2 where the apparent crude protein digestibility is given as a function of the crude protein content of the feed on the dry basis. The curves have been plotted by means of the method of least squares. In our material no other single factor than the protein content of the herbage has greater influence upon the apparent digestibility of the protein. Therefore, it seems clear that the protein digestibility of first and later cuts should be compared only when the samples have the same protein content.
The results here obtained can hardly be directly applied to pasture grass. The samples have been obtained at different stages of growtri, from a somewhat late grazing stage up to the flowering of the timothy plant. However, it seems reasonable to have some doubt as to the constancy of the ratio of fecal nitrogen output to dry matter intake in pasture herbage throughout the whole season, even when the protein content is the same. If this doubt were justified, fecal nitrogen excretion would not be a good measure for the feed intake of grazing animals, especially if we are not able to make correction for different periods of the pasture season. The data presented by Forbes (1949) indicate that the ratio of fecal nitrogen excretion to dry matter intake of grazing sheep is subject to considerable variation. He could find no significant relation to the protein content of the forage. We shall not try to relate this to seasonal differences, though they may have been a contributory reason for the heterogeneous results. Lancaster (1949) has shown how to deduce the equation for calculating the digestibility of organic matter in pasture herbage on the basis of the nitrogen content in the feces. He prefers to base his calculation on the fecal-nitrogen excretion in percentage of organic matter rather than of dry matter, considering the dusty nature of forage crops in New Zealand. The average figure for fecal-nitrogen excretion in percentage of ash-free dry matter intake was 0.83. Supposing this figure to be constant, Lancaster deduced the following formula: 100:n--100"C Dn--n where D= is the calculated digestibility of organic matter, C=the fecal-nitrogen excretion in percentage of ash-free dry matter intake, and n=the nitrogen percent in ash-free feces. This formula gives values for the digestion coefficients in close agreement with the coefficients obtained by the orthodox method, but for samples with lower digestibility than 70.
The above-mentioned Lancaster formula has been used in calculating the digestibility of organic matter in each of our samples. For the first cut the average C-value will be 0.60, and for the second and third cuts together 0.73. On replacing C by these values the estimated digestion coefficients will show a standard deviation from the coefficients actually obtained in the experiments of 2.54 units for first cut and 4.54 for second and third cuts. Also in our material there is a clear tendency towards a greater deviation when the digestibility is low.
A similar calculation has been made when giving C varying values according to the crude protein content of the dry matter in each sample. The C-value has been derived from the following equations: First cut C=0.458+0.0123 x Second and third cuts C=0.254+0.0366 x where x equals percentage of crude protein in the herbage on the dry basis.
On use of this method the estimated digestion coefficients of organic matter in the first cut of herbage show a standard deviation of 1.32 units from the observed figures and of 2.61 units for second and third cuts. Thus, the deviation is considerably smaller than was the case when correction was not made for the protein content of the forage.
In both cases the average calculated digestibility for all samples showed close agreement with that obtained in the experiments.
Summary
In estimating the digestibility of the organic matter of a single sample of herbage on the basis of the fecal nitrogen it seems to be of great importance to consider the content of protein in the feed. Another main point is to differentiate between first and later cuts. Taking these points into consideration, Lancaster's formula may give estimated digestion coefficients that agree fairly well with those obtained by the orthodox method. This seems especially to be true for the first harvesting in early summer.
